Abstract: CASBEE-City tool determines the city's Built Environment Efficiency (BEE) by calculating the improvement of Quality of Life (Q) over human activities' Environmental Load (L) within the city's hypothetical boundary. A total of 58 variables (57 Q indicators and one variable for L) are used in the worldwide version of CASBEE-City which were grounded using ISO 37120:2014 Sustainable Development of Communities and 17 Sustainable Development Goals (SDGs) by the United Nations (UN). This paper examines the application of CASBEE-City for Malaysian cities using the case of Johor Bahru City and identifies assessment indicators which are customised based on the data availability, reliability and suitability through focus group discussions (FGDs) which involved 36 respondents (researchers, urban planners and stakeholders). This paper reveals Johor Bahru with moderate score B+ in 2010 and 2025. Consensus were also achieved from the 36 FGD respondents for the practicability and future potential of CASBEE-City and BEE framework in Johor Bahru.
Introduction
Countries all over the world have been developing a variety of built environment assessment tools starting with individual buildings such as the Building Research Establishment (BRE) Environmental Assessment Method (BREEAM) in the United Kingdom, the Leadership in Energy and Environmental Design (LEED) system in the United States and the Comprehensive Assessment System for Built Environment Efficiency (CASBEE) in Japan since 1998 [1] . But, none of these assessment tools calculate carbon emission reduction except CASBEE. The carbon emission reduction calculation in sustainable development have been outlined towards quantifying the reduction of global greenhouse gases (GHG) emission which was based in the Kyoto Protocol, 1997 in Japan. With mutual commitment but different approaches, developed countries with high GHG emission rate [2] have been tackling climate change issues by trying to combat carbon emission. Urban developments are responsible for 70% of national carbon emission [3] thus, making urbanisation as a leading cause for global warming. The latest trend appears to be that the assessments tools are now being developed for a broader context after the experience gained in assessing individual buildings [4] . In 2015, United Nations (UN) have outlined a set of sustainability goals to assess and guide cities and urban developments around the world to pursue sustainable development through a set of 17 Sustainable Development Goals (SDGs) and Sustainable Development of Communities: Indicators for City Services and Quality of Life or (ISO 37120:2014) . and international research universities such as Universiti Teknologi Malaysia (UTM), Kyoto University (KU), Okayama University (OU) and the National Institute for Environmental Studies (NIES) to develop a Low Carbon Society Blueprint for Iskandar Malaysia 2025 (LCSBP-IM 2025). The blueprint which has set a clear carbon intensity reduction targets for IM up to 58% carbon by 2025 (based on 2005 levels) has provided the promotion of CASBEE under the Action 3 (Low Carbon Urban Governance) within Sub-Section I and Measure 4.1 Promote Green Buildings in New Construction by using CASBEE as alternative assessment tool. CASBEE is planned to be integrated in the planning application submissions of development in Iskandar Malaysia. Since 2015, CASBEE has actively been promoted by its authority, Iskandar Regional Development Authority (IRDA), as a reward or certification for land development projects that meet 'green' or sustainable criteria in the region. CASBEE tool is planned to provide policies and reward development projects that contribute to IM's low carbon society visions. In response to this, the local authorities in Iskandar Malaysia shall implement CASBEE in order to reduce their cities' carbon emissions by setting future sustainable policy targets.
CASBEE has been widely used in Japan via various scale of assessment tools CASBEE-Buildings for individual buildings, CASBEE-Urban Development for urban compound and CASBEE-City for cities/municipalities by calculating the built environment efficiency performance in over 1500 Japanese cities, since 2011. The basic concept of CASBEE applies "a unique assessment framework that takes into account the concept of environmental efficiency which is different from a simple summation of points or credits awarded in all performance area" [5] . This type of environmental efficiency assessment framework provides a different insight into the built environment performance assessment compared with conventional assessment methods [1] . CASBEE considers the efficiency improvement of built environment by calculating the comprehensiveness of Built Environment Efficiency (BEE) through dividing the increase Quality of Life (Q) indicators with the reduction of carbon emission or Load (L) emitted outside of city's boundary. With the success of CASBEE-City in Japan, it has brought to the expansion of the assessment for worldwide cities use. CASBEE-City worldwide version was developed in 2015 and its assessment indicators comprises of international indicators developed from the Sustainable Development Goals (SDGs) and ISO 37120:2014 Sustainable Development of Communities (ISO) by the United Nations (UN).
In comparison with the existing and widely used urban sustainability assessment tool in Malaysia, Malaysian Urban-Rural Indicators Network for Sustainability (MURNInets), it is questionable if CASBEE-City overall assessment methodology can be accepted by the local authorities and stakeholders for implementation. In record, MURNInets is a rating based assessment (simple summation of points/credits) and has been used to assess sustainability in most Malaysian cities including Peninsular, Sabah and Sarawak area. The policies and guidelines on the assessment have been outlined by the Town and Country Planning Department of Peninsular Malaysia (JPBD Peninsular Malaysia) for the Malaysian cities to assess sustainability. Thus, the purpose of this research is to explore substantially by investigating the customisation of CASBEE-City, an international urban sustainability assessment tool in the context of Malaysian cities using the case study of Johor Bahru in Iskandar Malaysia. To emphasis, evaluating built environment sustainability without considering carbon emission reduction calculation may not sound valid or accurate. Thus, having CASBEE concept to quantify carbon emission especially for cities can picture a better city's environment efficiency performance. This paper would like to contribute in helping local authority especially urban planners to find exposure as well as providing alternative in the field of urban sustainability assessment tools in Malaysia based on CASBEE-City assessment indicators and methodology. This research is vital as it will add additional value in the existing Malaysian urban sustainability assessment framework.
Study Area
The city of Johor Bahru in Iskandar Malaysia is selected as a sole case to study the application of CASBEE-City based on its distinct characteristics, functions, location and vision to become an international city by the year 2020. Johor Bahru can be categorised as an emerging commercial city (developing city). It is a primary city centre in Johor and Iskandar Malaysia, the second largest conurbation in Malaysia after Klang Valley, followed by Penang conurbation. This paper will provide an early exploration of CASBEE-City methodology in the context of Malaysian cities using the case of Johor Bahru City. Figure 1 shows the location of Johor Bahru within Zone A as a Financial Hub and City Centre of Iskandar Malaysia economic region. 
Urban Sustainability Assessment Tools
The theoretical framework reviews start with the basic understanding of urban sustainability assessment theories. It is then related with the agenda of sustainable development that brought upon the development of CASBEE-City tools. CASBEE-City tool is then compared with the MURNInets to provide and overall relation based on their methodology, assessment indicators and weightage.
Indices Development
In developing indicators for assessment, there are certain criteria that are researchers and tool developers can justify to establish a good set of assessment indicators for a certain area. Based on various literatures, the following are criteria recommended to be evaluated before selecting indicators for an urban sustainability assessment. In the process of selecting suitable assessment indicators, only those indicators that can describe the best on sustainable development comprehensively are selected. Indicators do not usually cater to the scientific demand, they must be seen as a symbol of best knowledge achieved [6] . Availability and trustworthiness of data is a very important factor and plays a very important role to ensure good index (indicators) development and application [7] . All sustainability index formation must be in effective cost. No matter how good the theoretical construction of an index, it is only useful if key indicator development is at a reasonable cost [8] . Indicators should be easily understood by citizens without professional knowledge, while being precise and easily to apply [9] . Indicators should be based on data that have sufficient high-quality information [7] . The value of index or indices normally falls within the range of 0 to 1, whereas a value closer to 1 denotes better sustainable development and the value closer to zero denotes poor sustainable development [10] .
CASBEE-City (W) Assessment Indicators
Selection of assessment indicators in CASBEE-City (W) assessment are made by referring the latest UN's indicators under 17 SDGs Goals and a set of 100 international standardised indicators from ISO 37120:2014 through data availability, simplicity, validity, policy relevance and balance. 58 candidate assessment indicators from SDGs and ISO are finalised to be included into CASBEE-City (W) assessment system. Table 2 simplifies all the reviewed urban assessment indicators and tools in the literature reviews according to the aspects that each of them has and does not has (1 denotes for provided and 0 for none). Researcher has put the total score for each assessment indicators or tool to provide clear significance value of strength which each assessment has. Source: Author's literature reviews.
Reviewing Urban Sustainability Assessments
Based on Table 2 , researcher can conclude that CASBEE-City (W) has the highest total marks which covers all the aspects in consideration mentioned in the table such as economic, environment, social, equal weightage, carbon emission reduction and global validity (based on the validity of the assessment indicators to be used outside of a certain area or region).
Research Methodology
Particular methods have been selected to provide answers for each research question (RQ) and objective (RO). Table 2 simplifies the RQs and ROs, its description and method used to acquire data, analysis and findings accordingly. 
Focus Group Discussion (FGD)
A total number of 32 stakeholders, professional urban planners and experts participated in (2) FGD sessions which consist of professionals and experts from various background such as health and environment, landscape developer, urban planning, geographic and management. Their work experiences ranging from 5 to 33 years and are represented from the local governments, private sectors and research bodies (e.g. Johor Bahru City Council (MBJB), Johor Bahru Tengah Municipal Council (MPJBT), Kulai Municipal Council (MPKu), Johorland Berhad, UTM researchers, Keio University, Hosei University, Institute of Built Environment Efficiency for Conservation (IBEC) and Iskandar Regional Development Authority (IRDA). As all of the indicators in CASBEE-City (W) are equally weighted, the survey to determine the weightage for each of the indicators were not conducted.
CASBEE-City (W) Assessment Analysis
The assessment was conducted using the pilot version of CASBEE-City (W) excel software by inputting all of the data for Q and L assessment indicators. CASBEE-City (W) assessment uphold Built Environment Efficiency (BEE) calculation by dividing the score of Quality (Q) (Q1=Environment, Q2= Social, Q3= Economic) factors over the reduction of Load (L). The BEE for Johor Bahru is calculated using the following equation 1 containing the total of Q and L scores on a 100-point scale:
Built Environment Efficiency (BEE) = Score of Quality (Q) = 25 x (SQ-1)
The Quality (Q) assessment indicator calculation; the distribution of the original index values will be used to draw a cumulative relative frequency curve that serves as a reference for setting the baseline and boundaries between levels for each assessment indicator [5, 11] . A base score is determined based on the continuous curve. An individual score on a scale of 1.0 to 5.0 is calculated by multiplying the base score by 4 then adding 1. Finally, an overall Q score (SQ) on a scale of 1.0 to 5.0 is calculated by multiplying the base score by 4 and then adding 1. Calculation of the total BEE score requires Q scores on a scale of up to 100 for the numerator and denominator. SQ value is subtracted by 1 and then multiplied by 25.
For environmental load (L) score calculation, index values are obtained by calculating the annual greenhouse gas emissions per capita (t-CO2/person/year) using the adjusted population. A total score on a scale of 0 to 100 is calculated by applying a logistic function where the national emission average per capita (10t-CO2/person/per year) is represented as a median value of 50. Scores of the L items are also calculated on a scale of 1.0 to 5.0.
Research Findings

Identified Customised Assessment Indicators for Johor Bahru
The finalised assessment indicators were determined after extensive session of FGDs with the experts, stakeholders and professional urban planners. The selection were also based on the characteristics of assessment indicators (i.e. reflective, availability, continuity and trustworthiness, affordability, simplication and quantifiable) [6] [7] [8] [9] [10] , the determined assessment indicators from the FGDs are further evaluated by researcher to produce a finalised set of CASBEE-City (W) assessment indicators which are ready for assessment and data input. Table 3 shows the determined customisation of CASBEE-City (W) assessment indicators for Johor Bahru. There is a need of currency exchange from Dollars ($) to Malaysian Ringgit (MYR) according to the year of assessment.
Source: Author's literature reviews.
Built Environment Efficiency (BEE) Value for Johor Bahru in 2010 and 2025
The BEE result for Johor Bahru in 2010 is 0.99 (categorised as B-) which is 55 in the scale of 0-100 performance. Figure 2 shows the bar graphs of assessment results for quality (Q1=environmental aspects, Q2 =social aspects; Q3 = economic aspects) for Johor Bahru in 2010. Figure 3 shows the assessment results for Q indicators in Johor Bahru. Johor Bahru is a developing commercial city and the quality score is estimated from various aspects. It can be seen clearly from the bar chart the strengths and weakness of Johor Bahru. Each Q1, Q2 and Q3 values are calculated based on assessment indicators determined in the FGD. The total 0-100 scale score are generalised in parallel with the 0.0 to 5.0 point marks in BEE chart. Johor Bahru upholds the highest score in Q3 = economic aspect (3.7/5.0) and this is a typical result for a developing commercial city [5] . Furthermore, it needs to improve its environmental and social aspects to become a sustainable commercial city in future. Figure  3 shows in details the assessment results for Q in radar chart for Johor Bahru Year 2010. 
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Score for Quality In 2025, with the current policies accounted for Johor Bahru, the BEE result is targeted to achieve 1.48 (categorised as B+) which is 60 in the scale of 0-100 performance score. Johor Bahru is targeted to increase its Quality of Life (Q) inside the city (by reviewing programs and policies provided by the local authority) and to reduce carbon emission intensity by 40% based on Low Carbon Society Blueprint for Iskadnar Malaysia (LCSBP-IM) 2025. Figure 4 shows the bar graphs of assessment results for quality (Q1=environmental aspects, Q2 =social aspects; Q3 = economic aspects) for Johor Bahru in 2025. . By evaluating the current policies and measures that will be taken in future, the score for each Q1, Q3 and Q3 increase subsequently. Q3 = Economic aspect still holds the highest score and increase further from 3.7 in 2010 to 4.08/5.0 in 2025. Furthermore, Johor Bahru still needs to upgrade its environmental and social aspects to become a sustainable commercial city in next target future assessment year. Figure 5 shows in details the assessment results for Quality in radar chart for Johor Bahru Year 2025.
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Conclusion and Recommendations
Based on the research findings, most of the local authority representatives, professionals, experts and stakeholders in the FGD sessions find no major challenges for CASBEE-City (W) assessment and methodology in the context of Johor Bahru. It is also learnt that for further customisation and localisation of indicators in CASBEE-City (W) assessment for Malaysian cities, the integration of local assessment indicators into CASBEE-City (W) methodology can be conducted in future. By having the supporting citizens, urban planners, administrative officers and all stakeholders for CASBEE-City assessment, more understanding for city environmental status can be achieved towards the realisation of a low-carbon society and sustainable cities. Town and Country Planning Department (JPBD) Peninsular Malaysia can either choose to framework CASBEE-City (W) which was benchmarked with global cities or to revise the system to produce a new system called "CASBEE-City for Malaysia" which is more localised to the Malaysian context. JPBD Peninsular Malaysia is responsible to revise the urban sustainability assessment in Malaysian cities in order to develop a comprehensive sustainability assessment framework which supports towards the low carbon management plans and programs as well supporting the national policy towards low carbon developments and society. It is no doubt that the result of CASBEE-City (W) assessment is interesting in terms of concept and methodology, but further studies with the consultation from local governments is needed to further continue developing the appropriate set of assessment indicators. It is also important to validate the assessment methodology and results to all stakeholders, citizens and local authorities so that they can have confidence in the results. It is hopeful that the exploration of CASBEE-City (W) method and assessment could provide alternative to Malaysian context in the field of urban sustainability assessment. Nevertheless, problems and errors in the tools methodology are needed to be overcome as to make the tools more user-friendly to encourage its usage among Malaysian local governments. 
